To study the associations between psychosocial working conditions and weight gain. DESIGN, SUBJECTS AND MEASUREMENTS: Data from postal questionnaires (response rate 67%) sent to 40-to 60-y-old women (n ¼ 7093) and men (n ¼ 1799) employed by the City of Helsinki in 2000-2002 were analysed. Weight gain during the previous 12 months was the outcome variable in logistic regression analyses. Independent variables included Karasek's job demands and job control, work fatigue, working overtime, work-related mental strain, social support and the work-home interface. The final models were adjusted for age, education, marital status, physical strain and body mass index. RESULTS: In the previous 12 months, 25% of women and 19% of men reported weight gain. Work fatigue and working overtime were associated with weight gain in both sexes. Women who were dissatisfied with combining paid work and family life were more likely to have gained weight. Men with low job demands were less likely to have gained weight. All of these associations were independent of each other. CONCLUSIONS: Few work-related factors were associated with weight gain. However, our study suggests that work fatigue and working overtime are potential risk factors for weight gain. These findings need to be confirmed in prospective studies.
Introduction
The prevalence of obesity has increased steadily over the last few decades in Finland and in other Western industrialized countries. [1] [2] [3] At the same time, working environments are constantly changing, placing more demands on employees. 4 However, physical strain at work is diminishing, which increases the risk of obesity. 5 Factors behind weight gain are complex and not well understood. Eating habits and exercise are known to be associated with body weight, 6 although separating the effects of these variables on each other is difficult. 7 Furthermore, genetic factors, fetal growth and obesity during childhood may be underlying causes of overweight. 3 Previous studies have also shown that age, education and marital status are associated with weight gain. 2, [8] [9] [10] [11] Surprisingly few studies have, however, examined the associations between work-related psychosocial factors and weight gain, although working conditions have been shown to affect various other health outcomes. 12 Psychosocial working conditions may be associated with such health problems as coronary heart disease via weight gain and subsequent obesity. The limited research on this topic suggests that working conditions, such as night and late-shift work, are associated with weight gain. 13, 14 The change from working standard hours to long hours has been demonstrated to be associated with weight gain among men. 15 Furthermore, job demands were associated with weight gain among obese Danish employees, whereas among underweight employees an inverse effect was present. 8 Other previous studies have focused on the association between working conditions and overall body weight or overweight/obesity. In a French occupational cohort, psychosocial working conditions, particularly high decision latitude, were associated with overweight in men, while in women high psychological demands were related to overweight. 16 Women with high job strain were heavier than other women in an American worksite study. 17 However, a recent review article found no or only weak positive associations between psychosocial working conditions (eg job demands, job latitude and job strain) and body weight. 18 Social support needs to be examined alongside working conditions. High social support at work has been shown to be associated with overweight among men. 16 Among women, a lack of emotional support from the spouse, close friends or relatives has predicted stress-related excessive eating and drinking, and thereby obesity. 19 Findings among adolescents and young adults also suggest that perceived social support from the significant others, family and friends may protect against abdominal fat accumulation, thus potentially decreasing the risk of coronary heart disease. 20 Furthermore, work-related factors might be modified by the simultaneous demands of family roles, a phenomenon known as the work-home interface, and this has been shown to be associated with health and well-being. [21] [22] [23] [24] However, the effects of the work-home interface on weight gain have not been studied. To control the weight gain epidemic, more information on work-related factors underlying weight gain is needed. We lack research that includes various psychosocial working conditions, the work-home interface and social support as determinants of weight gain in the same study. The aim of this study was thus to examine work-related psychosocial factors and weight gain in a sample of employees of the City of Helsinki.
Methods

Data
The present cross-sectional study is part of the ongoing Helsinki Health Study (see http://www.kttl.helsinki.fi/hhs). The data derive from postal surveys, distributed in 2000, 2001 and 2002. Each year, different employees (those reaching 40, 45, 50, 55 or 60 y during the study year) received the mailed questionnaires, and afterwards the crosssectional data were pooled. The total number of participants amounts to 8892, with the response rate being 67%. The proportion of women is 80%. This corresponds to the sex distribution of the staff of the City of Helsinki. The questionnaire covers data on health and health behaviours, work-related factors and socio-economic as well as sociodemographic background. A small number of pregnant women were excluded from the analyses.
Weight gain
The questionnaire enquires about weight changes during the previous 12 months. The response alternatives were 'My weight has not changed', 'I have gained weight', 'I have lost weight' and 'My weight has fluctuated'. The question on weight changes was thoroughly checked, and only those whose response was 'I have gained weight' were included in the response variable in logistic regression analyses. The other categories were combined to form the reference category. We also carried out the analyses excluding all those reporting weight fluctuation (9% among both women and men) or weight loss (17% among men and 19% among women). The results were not affected, and therefore, we preferred to keep all the participants in the analyses.
Working conditions
The variables describing job demands and job control were based on Karasek's (1979) model of job strain and constructed from 19 items included in the questionnaire. Respondents agreeing with a statement scored one point, whereas those not agreeing scored 0. Missing values were also coded as 0, if less than one-third of the items were left empty. Job demands and job control were both divided into quartiles, the lowest quartile being the reference category for demands, and the highest quartile for control.
Furthermore, working conditions included a work fatigue index containing the following six items on stress and exhaustion at work: (a) I feel totally worn out after a day at work, (b) I feel tired in the morning when I have to get up and go to work, (c) I have to work too hard, (d) I feel like I'm totally exhausted, (e) My work is definitely too stressful and (f) I worry about my work even when I'm off duty. Those with more than two answers missing were excluded. The sum index was divided into thirds based on positive responses to the questions. If the response was 'yes' to at least four of the six items, the respondent was classified as having high work fatigue. If the response was 'yes' to one to three items, fatigue was intermediate. Respondents with 0 points formed the reference category of no work fatigue.
Mental strain at work was also included in the analyses as tertiles based on answers to the question of how mentally straining the respondents considered their work. The response alternatives were 'very easy', 'rather easy', 'rather hard' and 'very hard'. Mental strain at work was categorized as 'high', if the response was 'very hard'. If the response was 'rather hard', the category was 'medium'. Because only 1.6% of respondents considered their work to be mentally 'very easy', the reference category was formed by combining the two lowest alternatives. Thus, respondents considering their work to be mentally 'very easy' or 'rather easy' formed the reference category of 'low mental strain'.
Working overtime was defined as working more than 40 h per week. Those with less working hours formed the reference category.
The work-home interface was examined alongside working conditions. Respondents were asked how satisfied they were with combining paid employment and family life. The response alternatives were 'very satisfied', 'satisfied', 'somewhat satisfied', 'no feelings either way', 'somewhat dissatisfied', 'dissatisfied' and 'very dissatisfied'. The respondent was classified as 'dissatisfied' if the response was 'somewhat dissatisfied', 'dissatisfied' or 'very dissatisfied'. If the response was 'somewhat satisfied' or 'no feelings either way', the category was 'somewhat satisfied'. Those 'satisfied' or 'very satisfied' formed the reference category of 'satisfied'.
Social support was based on Sarason's 25,26 inventory on different sources of support. Social support was divided into the three categories of low, medium and high based on positive responses to questions concerning support at home and at work. Those with the highest support formed the reference category.
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Potential confounders
Age was categorized into 5-y age groups. Marital status was dichotomized as either being married (married, cohabiting) or not married (single, divorced, widow(er) or other). Education was categorized into three levels: basic education, secondary education and higher education. BMI was calculated from self-reported weight and height. Physical strain at work was included in the analyses as tertiles based on answers to the question of how physically hard the respondents considered their work. The response alternatives were the same as those for mental strain. Because only 1.4% of men and 4.9% of women considered their work to be physically 'very hard', the 'high' category was formed by combining the two highest alternatives of 'rather hard' and 'very hard'. If the response was 'rather easy', the category was 'medium'. The respondents considering their work to be physically 'very easy' formed the reference category of 'low physical strain'. Since the aim of this study was to examine psychosocial working conditions, only descriptive data on physical strain are shown. However, physical strain was controlled for in the analyses based on the hypothesis that sedentary work may be a risk factor for obesity. 5 
Missing values
Participants with missing values for past weight gain (1%) were excluded from the analyses. Missing values for the independent variables and potential confounders (1-2%) were included in the reference categories, except for the work-home interface, where missing values (6% for men and 7% for women) were included in the intermediate category, and social support, where missing values were included in the lowest category.
Statistics
Logistic regression analyses were carried out in two steps to examine the associations of working conditions and past weight gain. The results are shown as odds ratios (OR) and their 95% confidence intervals (95% CI). We first fitted base models, which were adjusted for age, education, marital status, physical strain at work and body mass index (BMI), and included one working condition at a time. Full models were then applied; these were simultaneously adjusted for all working conditions. We checked the correlations between working conditions and they were low, mostly 0.01-0.20. Additionally, we carried out specific tests for multicollinearity between the independent variables, but it was not found. Furthermore, we carried out stratified analyses for overweight and normal weight participants that showed similar results to the original ones, and therefore, they are not shown. All the analyses were carried out using SAS program package (version 8.2.) Working conditions and weight gain T Lallukka et al differences were present in the sizes of the age groups, except that the group of 60-y-olds was smaller than the other age groups. Nearly half of women and 41% of men had a low education. Two-thirds of women and 77% of men were married or cohabiting. Job demands were high or very high for 45% of women and 41% of men. The corresponding figure for high or very high job control was 63% for both sexes. Work fatigue was high in 15% of women and 13% of men. Mental strain at work was high for 14% of women and 15% of men. One-fifth of men and 13% of women reported working overtime. Almost one-tenth of respondents were dissatisfied with combining paid work and family life. Social support was low for 37% of women and 48% of men.
Results
During the previous year, 24% of women and 19% of men had gained weight. Age-adjusted prevalence for past weight gain by each independent variable is shown in Table 2 . No statistically significant differences were present in the prevalence of past weight gain by any of the potential confounders. Differences in the prevalence of past weight gain by working conditions were minor. However, especially in women, a statistically significant difference between the extreme categories was often found. Among women, over 30% of those with high work fatigue or those dissatisfied with the work-home interface had gained weight. Weight gain was most common among men reporting work fatigue (26%), very high job demands (24%) or with high mental strain at work (24%).
The results from logistic regression analyses are shown in Table 3 . Work fatigue, mental strain at work, working overtime and dissatisfaction with the work-home interface were all associated with weight gain among both women and men in the base models. These associations were slightly stronger among men than women. High job demands and low social support were associated with weight gain only among women. In the fully adjusted models, women reporting high work fatigue were more likely to have gained weight (OR 1.41; 95% CI 1.16-1.71) than women with low work fatigue. Working overtime was also associated with weight gain (OR 1.21; 95% CI 1.02-1.43) in women. Additionally, women dissatisfied with the work-home interface were more likely to have gained weight (OR 1.24; 95% CI 1.00-1.54) than their satisfied counterparts. Among men, medium work fatigue (OR 1.49; 95% CI 1.11-2.00) and working overtime (OR 1.36; 95% CI 1.00-1.83) were positively associated with weight gain, whereas low job demands were inversely related to weight gain (OR 0.69; 95% CI 0.49-0.98) in the fully adjusted models.
Discussion
We studied the associations of psychosocial working conditions with past weight gain among middle-aged employees. Some working conditions are likely to be relevant in weight control. However, the associations were rather weak.
Work fatigue and working overtime were associated with weight gain among both women and men when all working conditions were analysed simultaneously. For men, the Working conditions and weight gain T Lallukka et al association for working overtime was of borderline statistical significance, although the pattern was similar to that for women. In a previous study by Shields, 15 moving from standard to prolonged working hours was associated with unhealthy weight gain in men but not in women. Since the design of that study was longitudinal, the results are not directly comparable with ours, but may reflect similar patterns. Because of the cross-sectional nature of our data, no causality can be assigned. However, one might argue that an explanation for the association between working overtime and weight gain could be high intake of snacks and fast food. These food items are high in energy and fat and might be eaten in place of proper, regular meals due to lack of time and because they are readily available. Those reporting work fatigue might also be too tired to consider a healthy diet and prepare healthy meals, instead replacing them with industrial snacks, fast food and sweets, behaviour associated with weight gain. 27 This same group may be too tired to engage in regular physical exercise, thereby gaining weight. 14, 28 As far as the authors are aware, no previous studies examining the association between work fatigue and weight gain exist. Prospective research is needed to determine the direction of this association and to study the causal underlying relationships. In addition, these associations may be different for obese and normal-weight subjects. However, our data did not support this hypothesis (data not shown). A recent review based on 10 studies described no or only weak positive associations between psychosocial working conditions and body weight. 18 These studies had examined Working conditions and weight gain T Lallukka et al the relationships between BMI and job demands, job latitude and job strain, generally finding no associations. A recent study of Danish men 8 found that employees with low or high job demands gained more weight over a 5-y follow-up if they were obese at baseline, compared with those with moderate job demands. Among underweight employees, an inverse effect was observed. Our finding that men with low job demands were somewhat less likely than men with very low job demands to have gained weight is therefore not in line with most other studies. However, we studied past weight gain, whereas majority of the earlier studies have focused on overall body weight or obesity. Another recently published Danish prospective study among nurses found that job control and job demands were associated with subsequent weight changes after 6 y. 29 The lowest level of job demands combined with highest job control was associated with weight gain, as was the highest level of job demands combined with lowest job control among these nurses. We did not find any associations between job demands, job control and weight gain among women. A previous study among employed French women and men 16 reported that more women with high demands were overweight, whereas among men high decision latitude (job control) was associated with overweight. Hellerstedt and Jeffery 17 also found that women with high job demands were heavier. Because the authors provided no information on weight changes, our findings cannot be used to corroborate these results.
The patterns of the associations between job control, job demands, social support and weight gain in our study were slightly different for women and men. One explanation for the sex difference may be that men and women are employed in different occupations and positions, and therefore, the psychosocial working conditions, for example, perceived job demands, may also differ.
Our study was based on a large sample of middle-aged women and men, all of whom were employees of the City of Helsinki. One of the advantages of this study was that it covered a wide range of different working conditions and health and health-related factors among employed respondents. Other studies in this area are scarce and have typically included only one or a few working conditions. 13, 15 In addition, obesity has been the primary focus of many of these studies, and some have concentrated only on BMI, not on past weight gain as in our study. 10, 18, 30 We were able to cover a variety of the main psychosocial working conditions adjusted for possible confounding factors known to affect weight gain (such as age, education, marital status and BMI), and a number of health-related factors, including current weight and weight history. However, our study described only middle-aged employees of the City of Helsinki, living in the capital area of Finland. The results, therefore, cannot be generalized to other populations or subgroups. Another limitation is that the information on working conditions and BMI was current, while the information on weight gain was retrospective. Furthermore, all data, including those on weight, height and weight changes, were self-reported. Selfreported weight has, however, been found to be a good approximation of actual weight across a broad range of population subgroups. 31 On the other hand, one should bear in mind that BMI calculated from self-reported data might be biased. 32 We also carried out analyses with minor (1-4 kg) and major (Z5 kg) weight gain as separate outcome variables. The results did not, however, differ from those reported above. One might expect that the associations would have been stronger for major weight gain. However, the results did not support this hypothesis. Because of this and the possibility of bias in self-reported kilograms, we preferred to present the results without kilograms.
In conclusion, we show that psychosocial working conditions have some, albeit limited, association with a history of weight gain. Working overtime and work fatigue in particular are potential risk factors for gaining weight. As overweight is an increasing problem among the general population, attention should be paid to these working conditions when planning worksite health promotion programmes. Future studies are expected to elucidate the causal relationship between psychosocial working conditions and weight gain, which will enable assessment of these potential mediating risk factors in such major diseases as coronary heart disease and diabetes. Separate, prospective analyses for obese and normal-weight subjects may further add to our understanding of the importance of working conditions in the prevention of weight gain.
